Grignard R eaction, 2-Substituted Q uinolines, 1,2-and 1,4-Addition Grignard reactions o f 2-m orpholino and 2-m ethylthio-3-cyanoquinoline, 2-chloro-3-cyanoquinoline, 2-chloro-3-cyano-6-m ethoxyquinoline and 2-chloro-3-cyano-7-m ethylquinoline with al kyl or aryl m agnesium halides have been studied. It was found that 2-m orpholino and 2-methylthio-3-cyanoquinolines gave 1,4-addition products follow ed by rapid aromatisation. 2-Chloro-3-cyanoquinoline with alkyl magnesium halides furnished 1,4-addition products but with aryl mag nesium halides 1,4-and 1,2-addition products were obtained. The cyano group of 4-aryl-2-chloro-3-cyano-l,4-dihydroquinolines was found to participate in the Grignard reaction to yield 1,2-addition products. 2-Chloro-3-cyano-6-m ethoxyquinoline with alkyl and phenyl magnesium halides yielded exclusively 1,4-addition products. Similarly with p-m ethoxyphenyl magnesium brom ide, 1,4-addition products were isolated which participated in the Grignard reaction to yield the expected adducts. U nlike the other chloroquinoline derivatives, 2-chloro-3-cyano-7-m ethylquinoline with alkyl m agnesium halide formed 1 ,2-addition products but with aryl m agnesium halides, 1,4-addition products were isolated. The 4-alkyl-2-chloro-3-cyano-l,4-dihydroquinolines were unstable as com pared to their 4-aryl analogs. A couple of the Grignard reaction products were found to be unstable on activated surface.
additional support to the assigned structures of imi nes and nitriles. Aromatisation of 2-chloro-3-cyano-4-substituted-l,4-dihydroquinolines (5, 10 and 2 1 ) with manganic acetate, acetylation of 23 and 32, and demercaptation of 7 and 24 with Raney Ni also helped to provide additional evidence for structural assignments.
The appropriate precursors required for carrying out the reactions described above were also syn thesized. For example, 7 was prepared by reacting 3 with thiourea in presence of K2C 0 3 in methanol fol lowed by the methylation of the resulting mercaptan with Mel in presence of K2C 0 3. Similarly 24 was obtained from 25. Reaction of 2-chloro-3-formyl quinoline with (p-OMe) C6H4MgBr [3] furnished the precursor 17. Likewise 42 and 45 were prepared by reacting 2-chloro-3-formyl-7-methylquinoline with CH3MgI and C2H5MgBr respectively. 3-Cyano-2-morpholinoquinoline was obtained by reacting a methanolic solution of 2 with morpholine in presence of thiourea and K2C 0 3.
The present study revealed that the course of Gri gnard reaction of 3-cyanoquinoline derivatives was influenced by nature of substituents at position-2 and on the phenyl ring of the quinoline nucleus. While the effect of substituents at position-2 could be attri buted to their steric interference, the effect of sub stituents on the phenyl part of the quinoline ring appears to be electronic, which in turn possibly changes the electron density at C-4. 
Experimental
IR, PMR and mass spectral data of those com pounds which are not included in the Table also were in agreement with the assigned structures and C, H, N analyses were within ±0.4% of the theory.
Reaction o f 3-cyano-2-substitutedquinolines with alkyl or aryl magnesium halides: general procedure
To a well stirred suspension of alkyl or aryl mag nesium halide [prepared from magnesium turnings (0 . 0 2 mol) and alkyl or aryl halide (0 . 0 2 mol)] in dry ether (50 ml) was added appropriate 3-cyanoquinoline (0.01 mol) dissolved in dry THF (25 ml). The reaction mixture was stirred at room tempera ture (30 °C) for 20 min, decomposed with aqueous ammonium chloride (5%, 50 ml) and extracted with ethyl acetate (2 x 1 0 0 ml). The organic layer was washed with water, dried over anhydrous sodium sul phate and concentrated to yield oils, which were purified by column chromatography over silica gel. However, the reaction of 40 with p-methoxy phenyl magnesium bromide proceeded only in refluxing ether: THF mixture.
3-Cyano-4-ethyl quinolin-2(l H)-thione (6 )
A mixture of 3 (0.01 mol) and thiourea (0.012 mol), in dry methanol (25 ml) was heated under reflux for 3 h. The separated yellow crystal line solid was collected, washed with ethanol and heated with 10% aqueous sodium hydroxide (15 ml) at 80 °C for 15 min. On cooling and acidification, the quinolinethione (6 ) was obtained as a yellow powder and was crystallized from a mixture of acetone: hexane (20:80); m.p. 228 °C; yield 90%. 
3-Cyano-4-ethyl or phenyl-2-methylthioquinolines (7 and 24)
A mixture of 6 (0.005 mol), anhydrous potassium carbonate (0.007 mol) and methyl iodide (0.007 mol) in methanol (25 ml) was refluxed under constant stir ring for 1.5 h. The solvent was removed under vacuo and the residual solid was triturated with water (10 ml) to yield the methylthioquinoline (7) as pale yellow solid. It was crystallised from a mixture of chloroform:hexane (10:90); m.p. 78 °C; yield 95%. Similar experimental procedure was employed to obtain compound 24 from 25. 24: oil; yield 95%.
3-Cyano-4-ethyl or phenylquinoline (4 and 20)
A solution of 7 (0.005 mol) in methanol (50 ml) was hydrogenated over Raney-Ni at 2.5 kg/cm2 for 2.5 h. The reaction mixture was filtered through hyflo and the filtrate concentrated to yield an oil which was purified by passing through a short band of silica gel using chloroform as the eluent; com pound 4 was obtained as colourless needles from chloroform-hexane mixture.
By employing similar experimental procedure 20 was obtained from 24. A mixture of 2 (0.01 mol), thiourea (0.012 mol) and morpholine (0.015 mol) in methanol (50 ml) was refluxed under constant stirring for 5 h. The reaction mixture was cooled and diluted with water to furnish a solid which was purified by column chromatog raphy over silica gel. Elution of the column with hex ane gave unreacted starting material first and was followed by the required 2 -morpholino derivative (50). It was recrystallized from hexane as yellow needles, m.p. 8 1 -8 2 °C; yield 90%.
Hydrolysis o f imines

